Q-PULSE survey data represent the aggregate responses of a panel of epileptologists to questions to gather their opinions and/or approaches to issues in clinical epilepsy care. These data are not derived from a clinical trial or scientific study. Q-PULSE survey results are not intended to establish a community standard of care, replace a clinician's medical judgment, or establish a protocol for all patients.
No single test is more critical than video-electro-encephalography (VEEG) for the current practice of epileptology. Diagnosing nonepileptic seizures and localizing drug-resistant epilepsy are only possible when the patient's typical spells are captured on VEEG in the epilepsy monitoring unit (EMU) (1) . With a condition like epilepsy where the "typical spells" are sporadic by definition, and in an era of cautious healthcare-resource allocation favoring efficient hospitalizations, epileptologists are motivated to provoke seizures as quickly as possible during the EMU stay without compromising patient safety. The Q-PULSE survey highlighted in this commentary polls epileptologists about antiepileptic drug (AED) withdrawal, the main tool allowing some control over the timing of seizures in the EMU. The survey mostly assessed adult EMUs (monitoring adults exclusively in 39% of the respondents, or primarily in 38%). The results and their implications are worth considering.
First, most responder EMUs don't have a written policy for AED withdrawal: Only 38% of those that mainly monitor adults and 27% of pediatric EMUs have a written protocol for their AED tapers. One might expect then a significant variability in how and when AEDs are stopped in this context. Some of the Q-PULSE findings support this variation in practice. Around half of the survey responders said they have no consistent pattern to the sequence of AED reduction (i.e., stopping all medications at the same time vs one at a time, etc.), suggesting that these decisions are mainly made on a case-by-case basis. Another area of variability relates to allowing a preadmission taper of AEDs. Forty-seven percent of adult patients expecting an admission to an EMU that exclusively monitors adults are never allowed a pre-admission AED taper, while only 24% of them face this rule if expecting an admission to an EMU that monitors both adults and children. A pre-admission AED withdrawal is favored by some as a tool to expedite the occurrence of seizures in the EMU, thus shortening the patient's length-of-stay, yet it is feared by others as it may carry risks of acutely worsening seizure control and causing injury before the patient is actually safely monitored in the hospital. For the same patient population (adults with uncontrolled spells), it is difficult to imagine a scientific reason that this risk-benefit calculation should vary across epilepsy centers. Given the significant value on either side of the argument and the seemingly discrepant practices across epilepsy centers, the safety and appropriateness of pre-admission AED taper should be studied further.
Second, despite the lack of a written AED withdrawal policy, it is interesting to note that there are more similarities than differences in the way epilepsy centers currently handle this issue. Across centers, the rate of AED withdrawal seems to be faster for adults than children (69% reduce AED dosing by more than 33% per day for adults as opposed to 53% doing so in children). Similarly, across centers and across age groups, seizure activation maneuvers are the same, and the factors taken into account when deciding how to taper AEDs mainly revolve around risk perception (prior status or clusters, expected psychogenic nonepileptic diagnosis) and need to capture spells (seizure frequency, prior nondiagnostic VEEGs). This prevalent "homogeneity in practice, " however, should not be equated with "correctness": One would hope that medical practice is driven by what works rather than what we have been accustomed to. The challenge here is that very few of the decisions at hand in this Q-PULSE survey are actually supported by objective data. Let's consider the issue of how fast to reduce AEDs as an example. Recently, Rizvi et al. (2) stated that in patients with no prior history of status epilepticus, a fast taper with reduction of all AEDs (except phenobarbital) to half-dose on admission and discontinuation at 24 hours provided a close to 90% diagnostic yield with minimal risk of injury (an overall complication rate of 5%). In cases where there was a history of status epilepticus or in patients taking phenobarbital or high doses of benzodiazepines, similar results were achieved when AEDs were tapered by 25% of the initial dose and ultimately discontinued. In another study using a slower AED taper (3), fewer than 50% of the patients got a sufficient number of seizures for a conclusive result within 3 days of VEEG. In Henning and colleagues study (3), AED withdrawal was not standardized: fifty-two percent of the patients were put on a regimen reducing AED dose by 25% every day, while 48% used a slower tapering scheme. These results suggest that a fast AED taper is safe and efficient in general, but do very little in providing strong evidence for one approach versus another, as none included a comparator group and none identified predictors of a successful VEEG evaluation. Similar knowledge gaps could be discussed for most other steps in our "routine" AED withdrawal practice in the EMU, highlighting the theoretical scientific vulnerability of our decisions in this context.
Lastly, let's consider the picture painted by this Q-PULSE survey vis-à-vis patient safety and the yield of an EMU evaluation. Although close to 93% of the EMUs offer continuous VEEG recording including on weekends, less than half (48%) provide constant monitoring of the EEG by qualified EEG technicians. About one-third still rely exclusively on nursing or "other staff" to monitor patients, allowing only for clinical seizures to be captured in a timely fashion. Most VEEG evaluations are completed within 2 to 4 days (60%) and almost all are done within a week (99%). Within this setup, 69% of the evaluations are successful in capturing the typical events in more than two-thirds of the cases. The implications of these findings are worth noting. To legitimately achieve its goals, an EMU evaluation needs to capture a patient's events, which cannot usually be done without withdrawing AEDs. Withdrawing AEDs, however, increases the risk of clustering and status epilepticus and therefore requires close patient monitoring to identify and treat these possible complications promptly (4, 5) . If our current yield in the United States as a group is 69% (lower than the 90% reported in specific studies with rapid or significant AED withdrawal [2] ), one wonders whether AEDs are actually routinely withdrawn or not across all EMUs in the United States. If around 25% of the EMUs (as suggested by this Q-PULSE survey) don't have 24-hour monitoring of their inpatients, this may indeed explain why treating epileptologists would be reluctant to aggressively reduce AEDs. While such caution is justified for optimal individual patient health, the bigger question to address would be whether such low-yield and still highrisk EMU evaluations (suboptimal AED withdrawal with no 24-hour monitoring) are worthwhile from a public health perspective.
A recent review (5) found that 3% of US-based EMUs suffer a death within a 1-year duration census, highlighting the lack of guidelines for inpatient AED withdrawal as a likely contributing factor to this and other complications. The review also highlights that current recommendations regarding optimal organization of EMUs-and, in particular, continuous supervision by a dedicated staff-are not followed by 20% and 26% of European and U.S.-based EMUs, respectively. The rough estimates of U.S. clinical practice inferred from this Q-PULSE survey align well with the results of this detailed rigorous review and should spawn a more critical assessment of: 1) what would represent an ideal protocol for AED withdrawal in the EMU to ensure efficient seizure recordings and 2) what patient monitoring requirements are necessary in our EMUs to make this happen safely.
